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METHOD, TECHNIC AND COMPUTATIONS IN THE STUDY OF THE TROPHIC
STATE OF THE HUMAN SCALP HAIR*
JULIO M. BARMAN, M.D.,t VICENTE PECORARO, M.D.t AND IGNACTO ASTORE, M.D.t
The normalcy or abnormalcy of hair and its
patterns of growth can only be appreciated by
taking into account as many of the biologic cri-
teria of hair as possible, e.g. total population of
hair in a given body region, density of population,
rate of growth, state of the growth cycle, thick-
ness of the hair shaft, maximum length of hair
shaft, etc. To obtain quantitative data on these
criteria, and to be able to estimate significant
variations in them, one must use suitable technics
which give reproducible findings.
In this paper we describe some technics suffi-
ciently accurate to obtain such data.
METHODS AND TECH NICS
As a general rule variations which normally oc-
cur in hair (e.g. length, weight, thickness) can be
assayed either in reference to standardized values,
or by comparing measurements made on two or
more occasions over a given period. Similar means
of assay must be employed to study changes in
hair which may occur in regard to age, illness,
physical or chemical influences, etc. The margin
of error of the technics and instruments employed
must be less than the magnitude of the variations
to be measured.
Because of the character of the hair system
evaluation by comparison is more appropriate
than reference to standards. Reasons for this in-
clude (a) technical difficulties in obtaining meas-
urements, (b) the necessity of studying more than
one variable, and (c) the frequent necessity of
making a statistical analysis of the data obtained.
(1) Rate of Growth of Hair
Of first importance is the rate of growth of hair.
Since rate of growth is equal to length/time, de-
termination consists in measuring the number of
millimeters, or fractions thereof, by which the hair
increases in length in a given time. Values may be
èompared with previously established standards;
or comparison of growth rates, determined at
suitable intervals, may be made in the same sub-
ject. Technically we use the following method. A
small area in the region to be studied is shaved
with a razor and repeated at selected intervals of
* From the Instituto de Fisiologia, Facultad
de Ciencias Medicas, Universidad Nacional del
Litoral and the Servicio de Dermatologia4 Hospi-
tal Italiano Garibaldi, Rosario de Santa Fe,
Republica Argentina.
Received for publication July 1, 1963.
421
five to ten days. The fragments of hair so obtained
are mounted on a slide in Canadian Balsam, and
are referred to as "the prisoners." These segments
of hair are measured by comparisons to pieces of
wire 0.10 mm thick, cut to various lengths. Our
standards for young adults in terms of daily
growth rates after shaving are:
1) Hair of the scalp: crown 0.35 mm; parietal
0.32 mm; occipital 0.32 mm; frontal and temporal
0.30 mm.
2) Chin: man 0.38 mm; woman (with androide
hypertricosis, comparable to thick masculine hair)
0.36 mm.
3) Sideburns, man, at the level of the ear lobe:
0.33 mm.
4) Cheeks, woman, at the level of the nostrils:
0.28 mm.
5) Armpit, man or woman, 0.31 mm.
6) Thigh of a very hairy woman: 0.21 mm.
7) Arms and abdomen of a very hairy woman,
without endocrine alternations; 0.21 mm.
These are our mean values obtained by our in-
vestigations, and they differ very little from those
obtained by other investigators. To obtain more
accurate results we measure the increment of
growth of the shaved hairs in. situ by means of a
small microscope which has an ocular microm-
eter, calibrated to determine lengths as small
as 0.05 mm. Measurement of the increment in
length of hairs after shaving is made at five or
ten days intervals by applying the instrument di-
rectly to the patient's scalp.
(2) Relative Number of Hairs
Another aspect that is indispensable in order
to appreciate the state of the scalp hair, is the
number of hairs in a given area. As individual
variations are the rule, reference to a standard is
practically impossible, for which reason we follow
the numerical relationships of given areas in each
patient, at properly selected successive periods.
For the technical realization we count the hairs
which appear in the field of a mounted magnify-
ing glass, which focuses at 20 mm., fixed on a wire
support, and which gives a field of constant di-
mensions. We also use a small microscope with
60 diameters magnification, which has an ocular
micrometer calibrated into areas J'o sq cm, and
with illumination by a light connected to the base
which consists of a metal ring.
With either of these instruments we count the
hairs in a given number of fields. The measure-
ments obtained for each region are recorded for
correlation with the sex of the subject, age, dis-
ease, treatment, etc.
Figures are obtained at appropriate intervals,
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TABLE 1
Nuniber of hairs per cm2
8-10-Si 7.3-52 1953
1 200 1 150 1 150
1 225 1 175 1 150
1 175 1 150 1 125
1 175 1 175 1 150
1 225 1 175 1 100
1 200 1 125 1 125
1 200 1 150 1 125
1 200 1 175 1 100
1 175 1 150 1 125
1 150 1 150 1 175
10 1925 10 1575 10 1325
Mean 192.5 157.5 132.5
150
150
125
125
100
125
150
150
125
125
1325
132.5
Number of hairs per unit of surface (follow up). C. B. A. white female, 28 years old. Clinical diagnosis:
Cushing disease (the diagnosis was confirmed 18 months after the beginning of the alopecia). The alo
pecia began with a scalp with much hair. Coniputated area: Area about the interception of the sagittal
and bitragal lines. Number of hairs per cm2 of surface.
TABLE 2
Rela give proportions (thick hairs/thin hairs)
159/8 151/9
LLF = Left lateral frontal.
RLF = Right lat fron.
C = coronal.
and changes in population density of hairs are
calculated.
A typical case is shown in Table 1. A further
aspect of the problem, and one of capital impor-
tance, is to determine proportional relations be-
tween the thicknesses of the hairs in each field
examined, classifying them into thick, medium
and thin, and expressing the results in absolute
values in each thickness (Table 2).
The application of this variation is of great
Fields
Date
No/cm2 Fields No/cm2 Fields No/cm2 Fields No/cm2
January 1950 March 1959
Fields LLF RLF C Fields LLF RLF C
1
1
1
1
1
1
1
1
1
1
14/1
16/1
14
18/2
17/2
13
16/2
17/1
16/1
18
15/2
15
15/1
14/1
18/2
13
14
16/2
15/1
16
14
16
17/2
14/1
17
19/2
14
16/1
13
18/1
1
1
1
1
1
1
1
1
1
1
9/6
8/5
9/5
10/5
8/3
7/4
4/4
11/5
7/4
8/4
10/4
8/3
8/4
10/4
7/3
6/3
6/3
10/4
7/3
6/3
10/3
10/2
9/4
11/3
8/3
9
9
10/5
8/2
10/3
10 158/1 10 81/45 79/34 96/29
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TABLE 3
Regeneration
TABLE 4
Evolution of thickness
D.inmm. No.%D.L.
5
10
15
20
25
30
35
40
45
50
55
60
65
70
100
No. of N.H.
2
3
10
5
6
17
13
17
10
2
0
0
3
13
A.F.
2
5
15
17
23
40
53
70
70
82
82
82
85
86
99
Date
March
1950
January
1951
January
1952
January
1953
R.T.
1
2
1
2
3
1
2
3
1
2
3
D. of H.
Slight
Moderate
Intense
Android
1/40
±1/20
±1/40
±1/20
±1/10
±1/40
±1/20
±1/10
± 1/40
± 1/20
± 1/10
(2+3)
%
10
40
70
80
90
10
60
30
10
30
50
20
20
30
50
DL. = Days Later.
No. of N.H. = Number of New Hairs.
A.F. = Accumulated Frequencies.
R. K. white female, 28 years old. Clinical
diagnosis: Constitutional hypertrichosis. Area
under examination: Chin area. Number of epilated
hairs: 100.
R.T. = Relative Thickness.
D. in mm. = Diameter in Millimeters.
D. of H. = Degree of Hypertricosis.
R. R., 37 years old. Clinical diagnosis: Second-
ary hypertrichosis due to androgenic therapy in a
patient operated for tumor of the breast. Back-
ground: Very slight generalized hypertrichosis.
History of familial hypertrichosis. Area under
.tudy: Chin region.
90) (1) or rather the time lag in the appearance of
90% of plucked hairs in a given region. In order
to carry out this test, we proceed to pluck a se-
lected area with forceps endeavouring to comply
with these five requisites, viz:
1) Pull out the hairs in their natural direction
thus avoiding breakages.
2) Use forceps without sharp edges.
3) Pluck out a sufficient number of hairs.
4) Make frequent study and recounts of the
new hairs as they appear.
5) Plotting the values of the regenerated hairs.
We wish to point out that in constructing the
regeneration graph in terms of absolute frequen-
cies a secular trend appears, but at the beginning
of the graph a peak appears, which we call "D
peak" or peak of the stimulated. We attribute the
appearance of this peak to the fact referred to by
Danforth (2) i.e. the stimulation of the hairs in
telogen initiating the cycle when a region is
plucked with forceps.
The values obtained by this procedure are sub-
mitted to two comparisons:
a) With the established values which are
known for each age, sex, region, etc.
b) With values obtained in previous meas-
urements. This last is more practical and im-
portant, as well as easier to do (Table 3—graph
I)
Days
GRAPH 1
importance in the discovery and control of the
evolution of baldness, as well as to evaluate the
action of drugs or physical agents such as X-rays.
Its technical realization does not offer difficulties.
(3) Regeneration Period 90
Another feature of the hair which we must
measure is called "Regeneration Period 90" (R.P.
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R.T. = Relative Thickness.
D. in mm. = Thickness in mm.
% L.L.F. = Per cent, Lateral Left Frontal.
% R.L.F. = Per cent, Lat. Right Frontal.
% M.F. = Per cent, Middle Frontal.
% C. = Per cent, Coronal.
A. D. A., white male, 20 years old. Clinical
diagnosis: Seborreic alopecia initiated one year
ago and apparently of rapid evolution. Areas
under study: Left lateral frontal, right lateral
frontal, coronal, middle frontal. Number of
hairs, %.
(4) Thickness of Hairs
It is a well known fact that during the progress
of hypertrichosis, in connection with an apparent
increase in number of hairs the hairs increase also
in thickness; and vice-versa, a decreasing thick-
ness occurs in baldness.
Measurement of this aspect of the hair is easy
to carry out in two ways:
1. Plucking hairs and placing them on the
slides containing "the prisoners" preparation
which has already been explained, or comparing
them with the image of three wires of different
gauges stuck horizontally on the ocular dia-
phragm.
2. Or otherwise using an ocular with a gradu-
ated scale which permits detection of differences
in values to 0.025 mm (See tables 4 and 5). We
proceed as follows:
a) For the first technic we pull out a suffi-
cient number of hairs with a pair of Pean for-
ceps and cut pieces of approximately equal
lengths, letting the pieces fall onto a slide which
is then placed under a microscope equipped
with the ocular containing the three wires al-
A A A A
Years
GRAPH 3
ready explained. One must determine the num-
ber of hairs in groups in which the thickness of
the individual hair is less than 1, between 1 and
2, and between 2 and 3. Measurements are com-
pared with others obtained at appropriately
spaced periods.
For tabulation we set apart values 1, 2, and
3 which represent less than 1, between 1 and 2
and between 2 and 3 or give values directly in
fractions of mm which are grouped by caliber
(see tables 4 and 5 and graphs II and III).
b) Another method frequently used consists
in measuring the thickness of the hairs directly
on the scalp, with the hair-microscope placed
on the scalp. The scaled ocular is turned until
the wires are placed in relation to the direction
of the hairs and a comparative direct reading
is made. In addition to recording the thickness,
the hairs are grouped as thick, medium and
thin.
TABLE 5
Evolution of thickness
Relative thickness in baldness
Date
January
1956
October
1956
October
1957
October
1959
R.T.
1
2
3
2
3
1
2
3
1
2
3
D. in mm. L.F. R.F. % M.F.
10 10 0
10 20 10
80 70 90
10 10 10
20 10 10
70 70 80
20 20 20
20 30 20
70 70 80
20 30 10
30 20 30
50 50 60
9
8
% C.
7
0 6
30
70
10
20
60 2
10
30
60
20
40
40
Left frontal •=t ®2
Crown fll J2
o
0
o 00
o o.
0
o 4
Years
GRAPH 2
Relative thickness in hypertrkosis
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(5) Hair Cycle
Our technic for studying the hair cycle does
not differ much from that of Van Scott, et al (3).
The hairs are plucked with a Pean forceps with
the jaws wrapped in adhesive plaster. The proxi-
mal (root) segments of the hairs are cut over a
slide on which they are covered with a drop of
Canadian Balsam and a cover glass. The differen-
tial count is made by the microscope.
SUMMARY
Technics are described for measuring certain
aspects of the human hair system. Procedures
for measuring growth, thickness and regeneration
of hair are defined.
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